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long and heavy trains and not witjh short ones or individual
cars, and because it is also connected with the serial opera-
tion of brakes. If all cars were of the same weight, equally
loaded and fitted with brakes that applied simultaneously
with uniform force, there would be no coupler strains tend-
ing to cause train partings, as there would be uniform speed
deceleration of every portion of the train. The objection-
able reactive effect only occurs when it becomes sufficiently
cumulative, as in a long train, and then mainly in connec-
tion with brake applications; for it is the serial application
of brakes that causes the springs to be compressed one by
one, thereby putting them in a state to react together and
with destructive effect.

The term "long trains" is necessarily inexact, for the
variation in weight of individual cars and of their loading
enters into the problem; but the invention of the friction
draft gear was based upon the observed performance of a
fifty-car train in 1887, and at the same time it was demon-
strated that with a train of half the length the reactive
spring effect was practically negligible. The draft devices
then in use were strong enough to absorb without breaking
the strains and stresses produced by the movement and
stopping of twenty-five-car trains.

Some of the serious elements in the cost of railroad opera-
tion are repairs to draw gear and underframes, and damage
to lading due to energy which ought to be dissipated harm-
lessly instead of being stored to do mischief. Understand-
ing all this involves a pretty complicated group of ideas
not so familiar then as they are now. It must be borne in
mind that in 1887 trains of fifty cars were comparatively
rare, and the average number of cars per train did not then
exceed thirty. Furthermore, they were of relatively low
capacity and of wooden construction, as the steel car had